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(57) ABSTRACT

A method of configuring a building management system for
operation, the building management system including a
plurality of building system components, the method com-
prising:
accessing a widget library, the widget library comprising,
a plurality of individual images that each represent
operation of one or more building system components;
dragging and dropping one or more individual 1mages
from the widget library onto an editor page;
dragging and dropping one or more points ol the one or
more building system components onto each of one or
more of the individual 1mages on the editor page;
in response to dragging and dropping the one or more
points onto each of one or more of the individual
images on the editor page, automatically binding the
one or more points with the respective individual
image; and
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Accessing a widgst library, the widget library comprising a plurality ot |
individual images that each represent operation of one or more building 32
system componenis f

Dragging and dropping one or more individual images from the widget 24
library onto an editor page -
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Accessing a widgset library, the widget library comprising a plurality of |
indivicual images that each represent operalion of one or more bulding |
systermn components, one of the plurality of individual images including §_ 5O
a graphical image representing an Air Handahng Unit {AHU) that includes |
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SYSTEM AND METHOD FOR AUTO
BINDING GRAPHICS TO COMPONENTS IN
A BUILDING MANAGEMENT SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority pursuant to 35 U.S.C.

119(a) to India Patent Application No. 202011044012, filed
Oct. 9, 2020, which application 1s mcorporated herein by

reference in 1ts entirety.

TECHNICAL FIELD

The present disclosure relates generally to configuring a
building management system. More particularly, the present
disclosure relates to methods and systems for more easily
configuring a building management system such as an
HVAC system, Security system, Access control system
and/or other building control system.

BACKGROUND

Building management systems such as HVAC systems
can include a large number of individual components that
must be configured to work together. This often includes
defining a set of properties for each of the individual
components, and binding suitable graphics to each compo-
nent that are viewable by an operator on a building man-
agement console during subsequent operation of the build-
ing management system. This configuration process of the
building management system can be a time-consuming and
error-prone process. There 1s a need for an improved way of
designing and configuring building managements systems
such as but not limited to an HVAC system, Security system,
Access control system and/or other building control system.

SUMMARY

The present disclosure relates generally to methods and
systems for configuring a building management system. In
one example, a method of configuring a building manage-
ment system, wherein the building management system
includes a plurality of building system components. The
method includes accessing a widget library that has a
plurality of individual images that each represent operation
of one or more building system components. One or more
individual 1mages from the widget library are dragged and
dropped by the user onto an editor page. One or more points
of the one or more building system components are then
dragged and dropped onto each of one or more of the
individual images on the editor page. In response to the one
or more points being dragged and dropped onto each of one
or more of the individual 1images on the editor page, the one
or more points of a respective building system component
are automatically bound with the corresponding individual
image. The idividual images along with the binding with
their respective one or more points are saved.

In another example, a non-transitory, computer-readable
storage medium has instructions stored therecon. When the
instructions are executed by one or more processors, the one
or more processors are caused to allow a user access to a
widget library that includes a plurality of individual 1images
that each represent operation of one or more building system
components of a building management system. The user 1s
allowed to drag and drop one or more individual images
from the widget library onto an editor page. The user 1s also
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allowed to drag and drop one or more points of the one or
more building system components onto each of one or more
of the individual 1images on the editor page. The one or more
processors are caused to automatically bind the one or more
points with the respective individual image 1n response to a
user dragging and dropping the one or more points onto each
of one or more of the individual images on the editor page.
The one or more processors are caused to then save the
individual 1images along with the binding with their respec-
tive one or more points.

In another example, a non-transitory, computer-readable
storage medium has 1nstructions stored thereon. When the
instructions are executed by one or more processors, the one
or more processors are caused to allow a user to drag and
drop a template onto an editor page and to look for one or

more building components 1n a building management sys-
tem database that match the particular points bound 1n the
template. The one or more building components that were
found are then displayed for selection by the user. The one
or more processors are then caused to receive a selection of
one or more of the building components from the user and
to copy the template for each of the selected building
components. The one or more processors are then caused to
update each copy of the template to bind to a corresponding
one of the selected building components.

The preceding summary 1s provided to facilitate an under-
standing of some of the mnovative features unique to the
present disclosure and 1s not mtended to be a full descrip-
tion. A full appreciation of the disclosure can be gained by
taking the entire specification, claims, figures, and abstract
as a whole.

BRIEF DESCRIPTION OF THE FIGURES

The disclosure may be more completely understood 1n
consideration of the Ifollowing description of wvarious
examples 1 connection with the accompanying drawings, 1n
which:

FIG. 1 1s a schematic block diagram of an illustrative
system for configuring a building control system;

FIG. 2 1s a flow diagram showing an 1illustrative method
of configuring a building control system such as that of FIG.
1

FIG. 3 1s a flow diagram showing an illustrative method
of configuring a building control system such as that of FIG.
1,

FIG. 4 1s a flow diagram showing an illustrative method
of configuring a building control system such as that of FIG.
1

FIG. 5 1s a flow diagram showing an illustrative method
of configuring a building control system such as that of FIG.
1

FIG. 6 1s a flow diagram showing an 1illustrative method
of configuring a building control system such as that of FIG.
1

FIG. 7 1s a flow diagram showing an 1illustrative method
of configuring an HVAC system:;

FIG. 8 1s a graphical representation of possible arrange-
ments between templates that can be created and stored
using the present system;

FIG. 9 schematically illustrates a palette builder for
building out a Widget library;

FIGS. 10 through 12 are screen captures of an 1llustrative
Editor Page used for auto binding graphics selected from the
Widget library to points of selected components 1n a build-
Ing management system;
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FIG. 13 1s a screen capture providing a three-dimensional
representation of an illustrative air handling system;

FIG. 14 shows an illustrative pull-down menu;

FIGS. 15 through 17 are screen captures showing use of
graphic template objects 1n templating;

FIG. 18 shows an illustrative pull-down menu useful in
creating an equipment template;

FIG. 19 1s an 1illustrative screen capture resulting from
selection of “Make Template” option from the pull-down
menu show 1n FIG. 18;

FIG. 20-23 are illustrative screen captures pertaining to
equipment templates; and

FI1G. 24 1s an illustrative screen capture pertaining to bulk
deployment of equipment templates.

While the disclosure 1s amenable to various modifications
and alternative forms, specifics thereof have been shown by
way ol example 1n the drawings and will be described in
detail. It should be understood, however, that the intention 1s
not to limit the disclosure to the particular examples
described. On the contrary, the intention 1s to cover all
modifications, equivalents, and alternatives falling within
the spirit and scope of the disclosure.

DESCRIPTION

The following description should be read with reference
to the drawings, 1n which like elements in different drawings
are numbered 1n like fashion. The drawings, which are not
necessarily to scale, depict examples that are not intended to
limit the scope of the disclosure. Although examples are
illustrated for the various elements, those skilled in the art
will recognize that many of the examples provided have
suitable alternatives that may be utilized.

All numbers are herein assumed to be modified by the
term “about”, unless the content clearly dictates otherwise.
The recitation of numerical ranges by endpoints imncludes all
numbers subsumed within that range (e.g., 1 to 5 includes 1,
1.5, 2, 2.73, 3, 3.80, 4, and J).

As used 1n this specification and the appended claims, the
singular forms “a”, “an”, and “the” include the plural
referents unless the content clearly dictates otherwise. As
used 1n this specification and the appended claims, the term
“or” 1s generally employed in 1ts sense including “and/or”
unless the content clearly dictates otherwise.

It 1s noted that references in the specification to *“an
embodiment”, “some embodiments”, “other embodiments™,
etc., indicate that the embodiment descrlbed may include a
particular feature, structure, or characteristic, but every
embodiment may not necessarily include the particular
feature, structure, or characteristic. Moreover, such phrases
are not necessarily referring to the same embodiment. Fur-
ther, when a particular feature, structure, or characteristic 1s
described 1n connection with an embodiment, 1t 1S contem-
plated that the feature, structure, or characteristic 1s
described 1n connection with an embodiment, 1t 1S contem-
plated that the feature, structure, or characteristic may be
applied to other embodiments whether or not explicitly
described unless clearly stated to the contrary.

FIG. 1 1s a schematic block diagram of an illustrative
computing system 10 for configuring an 1llustrative building
management system 12. The building management system
12 may be seen as including several building system com-
ponents 14, individually labeled as 14a, 145, 14¢c. While a
total of three building system components 14 are shown, it
will be appreciated that this 1s merely 1llustrative, as the
building management system 12 may include any number of

building system components 14, and 1n some instances may
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include considerably more than three building system com-
ponents 14. The building management system 12 may
represent any of a variety of different types of building
systems. For example, the building management system 12
may represent a Heating, Ventilating and Air Conditioning
(HVAC) system. In such a case, the building system com-
ponents 14 may individually represent various HVAC com-
ponents. Examples include heating sources and cooling
sources such as chillers, heating coils and cooling coils, at
least some of which may be included within one or more Air
Handling Units (AHUs). An AHU may also include a
temperature sensor.

As another example, the building management system 12
may represent a lighting system, a security system and/or an
access control system. In the case of a lighting system, the
individual building system components 14 may represent
individual parts of a lighting system, such as lighting
sources, light sensor and controllers that help to operate the
lighting system. In the case of a security system, the 1ndi-
vidual building system components 14 may represent indi-
vidual parts of a security system, such as control panels,
sensors and the like. In some cases, regardless of the identity
of the building management system 12, it 1s contemplated
that one or more of the building system components 14 may
represent controllers that are configured to control operation
of at least some of the other building system components 14.

The computing system 10 may include a memory 16 for
storing a Widget Library 18. The Widget Library 18 may
include a number of graphical images, some of which can be
selected to represent particular building system components
14. Some of the graphical images within the Widget Library
18 may represent state or status values that may be assigned
to some of the building system components 14. For example,
the Widget Library 18 may include one or more selectable
graphics such as an ON status image, an OFF status image,
a MANUAL OVERRIDE status image and an ALARM
status 1mage. The Widget library may include and/or define
several different graphical images that each represent at least

part of a particular building system component 1n a different
operational state (e.g. ON state, OFF State, MANUAL
OVERRIDE state, ALARM state to name a few). For
example, the Widget library may include a graphical image
that represent an Air Handling Unit (AHU) that includes a
heating unit, a cooling unit and a fan. In some cases, the
Widget Library may include a first graphical image for the
Air Handling Unit (AHU) with the heating unit OFF, the
cooling unit OFF, and the Fan OFF. The Widget Library may
include a second graphical image that represents the Air
Handling Unit (AHU) with the heating unit OFF, the cooling
unmit OFF, and the Fan ON. The Widget Library may include
a third graphical image that represents the Air Handling Unait
(AHU) with the heating unit ON, the cooling unit OFF, and
the Fan OFF. The Widget Library may include a Fourth
graphical 1mage that represents the Air Handling Unait
(AHU) with the heating unit OFF, the cooling umit ON, and
the Fan ON. These are just examples. All of these graphical
images may be associated with the same Air Handling Unait
(AHU), and a particular graphical image may be automati-
cally selected for display depending on the state of the points
(e.g. heating unit point, cooling unit point and fan point) of
a particular Air Handling Unit (AHU) that the widget 1s
subsequently bound.

The memory 16 may include a Points Storage 20. The
Points Storage 20 may store a number of operational and/or
control points that correspond to each of the building system
components 14 in the building management system 12. As

will be discussed, as a user selects particular 1mages from
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the Widget Library 18 to represent at least some of the
building system components 14, and possible at least some
of the possible status values for some of the building system
components 14, the corresponding operational and/or con-
trol points may be retrieved form the Points Storage 20. The 5
appropriate points may be associated with the particular
images from the Widget Library 18 for a given building
system component 14. The images and the appropriate
points may be saved, as will be discussed, within a Saved
Items 22 that 1s provided as part of the memory 16. 10

In some cases, a processor 24 may facilitate moving data
to and from the memory 16, and to a user interface 26. While
a single processor 24 1s 1llustrated, it will be appreciated that
there may be multiple processors 24 within the computing,
system 10. The computing system 10 may represent a 15
personal computer. In some cases, the computing system 10
may be spread over multiple personal computers. The com-
puting system 10 may have a cloud server-based component,
for example. The user interface 26 may be configured to
display information provided from the processor 24. The 20
user interface 26 may be configured to receive information
from a user and/or from other sources, and to provide the
information to the processor 24. In some 1nstances, the user
interface 26 may include a display and a data entry device
such as but not limited to a keyboard, a mouse, a trackball, 25
stylus, a touch-sensitive screen, and the like.

The 1llustrative user intertace 26 includes an Editor Page
28. In some 1instances, the Editor Page 28 may provide a
display space that allows a user to place objects onto the
display space to be manipulated. This may include placing 30
graphic from the Widget Library 18 on the Editor Page 28.
This may include placing other information, such as opera-
tional and/or control points, from the Points Storage 20, on
the Editor Page 28. The Editor Page 28 may be configured
to allow a user to manipulate graphics that are displayed on 35
the Editor Page 28, as well as to allow the user to associate
various components that are displayed on the Editor Page
28.

FIG. 2 15 a flow diagram showing an illustrative method
30 of configuring a building management system (such as 40
the building management system 12) for operation, where
the building management system including a plurality of
building system components (such as the building system
components 14). A widget library (such as the Widget
Library 18) that includes a plurality of individual images 45
cach representing operation of one or more of the building
system components 1s accessed, as indicated at block 32.
One or more individual images from the widget library are
dragged and dropped onto an editor page (such as the Editor
Page 28), as indicated at block 34, each representing a 50
different building management system 12 of the building
management system. Then, one or more points of the one or
more building system components are dragged and dropped
onto each of one or more of the mdividual 1images on the
editor page, as indicated at block 36. The one or more points 55
may, for example, include one or more control points. In
some cases, as described above, the widget library may
include a plurality of control point status images for a
particular building system component that each correspond
to a different state of a control point. 60

Rather than using dragging and dropping as described
above, 1t 1s contemplated that any other suitable mechanism
may be used by a user to instantiate images from the Widget
library onto an editor page and/or for associating one or
more points with mstantiated 1mages. For example, a user 65
may select an image from the widget library and the image
may be automatically placed on the editor page at a prede-

6

termined location. When so provided, and while not
required, the user may then be able to move the 1image to a
desired location on the editor page. With respect to associ-
ating points, a user may be able to select or otherwise
identify desired points, and then select an instantiated 1image.
The system may then automatically associate the 1dentified
points with the selected instantiated 1mage. These are just
example alternative mechanisms. The present specification
1s 1tended to cover all suitable mechanisms for instantiate
images ifrom a Widget library onto an editor page and
assoclating one or more points with instantiated images.

In response to the one or more points being dragged and
dropped onto each of the one or more imndividual 1mages on
the editor page, the one or more points are automatically
bound with the respective individual 1mage, as indicated at
block 38. When a plurality of control point status images are
bound to one or more of the points, a corresponding one of
the control point status 1mages may be displayed in accor-
dance with a current state of the respective control point.

To 1illustrate, the plurality of control point images may
include one or more of an ON status 1image, an OFF status
image, a MANUAL OVERRIDE status image and an
ALARM state image for a particular building system com-
ponent. Other control point images are also contemplated.
The individual 1images along with the binding with their
respective one or more points are saved, as indicated at
block 40. In some 1nstances, as optionally indicated at block
42, the building management system may be operated.
During operation of the building management system, an
individual image may be displayed along with current values
for the one or more points that are bound to the individual
image on the user interface 26. The user interface 26 may be
part of an operator console.

FIG. 3 1s a flow diagram showing an illustrative method
50 of configuring a building management system (such as
the building management system 12) for operation, where
the building management system including a plurality of
building system components (such as the building system
components 14). A widget library (such as the Widget
Library 18) that includes a plurality of individual images
cach representing operation of one or more of the building
system components 1s accessed, as indicated at block 52.
One of the plurality of images within the widget library
includes a graphical image that represents an Air Handling
Unit (AHU). The AHU may include one or more of a chiller,
a heating coil, a cooling coil and a temperature sensor.

One or more individual images from the widget library
are dragged and dropped onto an editor page (such as the
Editor Page 28), as indicated at block 34. Dragging and
dropping a graphical image that represents the AHU from
the widget library onto the editor page causes one or more
control points associated with an AHU to be available for
dragging and dropping, as indicated at block 56. One or
more points are then selected, dragged and dropped onto
cach of one or more of the individual 1mages on the editor
page, as indicated at block 58, including selecting, dragging
and dropping one or more points associated with the AHU
onto the graphical image that represents the AHU. In some
cases, the widget library may include a plurality of control
point status 1mages associated with the AHU that each
correspond to a different state of a control point of the AHU,
but this 1s not required.

In response to the one or more points being dragged and
dropped onto each of the one or more individual images on
the editor page, the one or more points are automatically
bound with the respective individual image, as indicated at
block 60. The individual 1images along with the binding with
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their respective one or more points are then saved, as
indicated at block 62. In some instances, while not 1llus-
trated, the building management system may be operated.
During operation of the building management system, an
individual image may be displayed along with current values
for the one or more points that are bound to the individual
image 1n an operator’s display.

In some cases, the graphical image that represents an
AHU may include two or more different graphical images,
where each of the two or more diflerent graphical 1images
represent a different function of the AHU. In such cases,
points may be dragged and dropped onto each of the two or
more diflerent graphical images representing diflerent func-
tions of the AHU on the editor page. In response to dragging,
and dropping one or more points onto each of the two or
more different graphical images representing a different
function of the AHU on the editor page, the one or more
points may be automatically bound with the respective ones
of the two or more different graphical 1images representing a
different function of the AHU. One of the two or more
different graphical images may represent a cooling function
of the AHU. One of the two or more different graphical
images may represent a heating function of the AHU. One
of the two or more different graphical 1mages may represent
a fan function of the AHU. These are just examples.

FIG. 4 1s a flow diagram showing an illustrative method
70 of configuring a building management system (such as
the building management system 12) for operation, where
the building management system including a plurality of
building system components (such as the building system
components 14). A widget library (such as the Widget
Library 18) that includes a plurality of individual images
cach representing operation of one or more of the building
system components 1s accessed, as indicated at block 32.
One or more individual images from the widget library are
dragged and dropped onto an editor page (such as the Editor
Page 28), as indicated at block 34. One or more points of the
one or more building system components are then dragged
and dropped onto each of one or more of the individual
images on the editor page, as indicated at block 36. In
response to the one or more points being dragged and
dropped onto each of the one or more individual 1mages on
the editor page, the one or more points are automatically
bound with the respective individual image, as indicated at
block 38.

The one or more individual 1images are saved, along with
the binding with their respective one or more points as a
template, with the binding represented as a relative address,
as indicated at block 72. A template may be used to configure
other equipment, either within the same building manage-
ment system, or perhaps within a different building man-
agement system within a different building. The template
may be instantiated, as indicated at block 74. A search of the
building management system may be performed to find one
or more building components 1n the building management
system that match with the points bound 1n the template, as
indicated at block 76. When the search of the building
management system finds two or more building components
that match with the points bound in the template, the two or
more building components may be presented to a user and
the user may be allowed to select one or more of the two or
more building components. In any event, the relative address
of the bindings 1n the template are updated to bind to each
of one or more building components 1n the building man-
agement system that match with the points bound in the
template (and/or are selected by a user), as indicated at block
78. During subsequent operation of the building manage-
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8

ment system, the one or more individual images of the
template along with current values for the one or more points
are displayed on an operator console for each of the bound
one or more building components, as indicated at block 80.

FIG. 5 1s a flow diagram showing an illustrative method
90. In the illustrative method of FIG. 5, a user 1s allowed
access to a widget library that includes a plurality of
individual 1mages that each represent operation of one or
more building system components of a building manage-
ment system, as indicated at block 92. The user 1s allowed
to drag and drop one or more individual 1mages from the
widget library onto an editor page, as indicated at block 94.
The user 1s allowed to drag and drop one or more points of
the one or more building system components onto each of
one or more of the individual images on the editor page, as
indicated at block 96.

In some cases, the points may include one or more control
points, and the widget library may include a plurality of
control point status images that each correspond to a difler-
ent state of a control point. The plurality of control point
status 1mages may be bound to one or more of the points, and
a corresponding one of the control point status images may
be displayed, depending on the current state of the respective
control point. For example, if the current state of the
respective control point 1s ON, then an ON status image may
be displayed. If the current state of the respective control
point 1s OFF, then an OFF status image may be displayed.
These are just examples. The one or more points are auto-
matically bound with the respective individual image in
response to a user dragging and dropping the one or more
points onto each of one or more of the individual 1mages on
the editor page, as indicated at block 98. The individual
images are saved along with the binding with their respec-
tive one or more points, as indicated at block 100.

In some instances, as optionally indicated at block 102,
the building management system may be operated. An
individual image may be displayed along with current values
for the one or more points bound to the individual image, as
optionally indicated at block 104. In some cases, as option-
ally indicated at block 106, the one or more individual
images are saved along with the binding with their respec-
tive one or more points as a template, with the binding
represented as a relative address.

FIG. 6 1s a flow diagram showing an 1illustrative method
110. In the illustrative method of FIG. 6, a user 1s allowed
to drag and drop a template onto an editor page, as indicated
at block 112. In some instances, as optionally indicated at
block 114, the user 1s allowed to 1nitially create the template.
In other cases, the template may already exist for the user 1n
a library of templates, or may have been created by a
previous user, for example. A building management system
database 1s then searched to identily one or more building
components that have points that match with the points 1n
the template, as indicated at block 116. When one or more
building components are found, those building components
are displayed for selection by the user, as indicated at block
118. A selection of one or more of the building components
may be received from the user, as indicated at block 120.
The template may be copied when the user selects one or
more of the building components, as indicated at block 122.
Each copy of the template may be updated to bind to a
corresponding one of the selected building components, as
indicated at block 124. In some cases, a relative address to
a point in the template may be updated to an absolute
address to the corresponding point 1n the building manage-
ment system database. This may improve the efliciency of
binding individual graphics to building components.
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FIG. 7 1s a flow diagram showing an illustrative method
130 of configuring an HVAC system. An HVAC system may
be considered as being an example of the building manage-
ment system 12 shown 1n FIG. 1. The method 130 begins at
a Start block 132. Block 134 references an HVAC 1mage
gallery. The HVAC image gallery may include graphical
images ol a variety of different HVAC components as well
as graphical 1images representing various states of the dii-
terent HVAC components. The HVAC image gallery may be

considered part of a Widget lerary discussed above. At
block 136, a Binding Wizard 1s used to bring the HVAC

images onto a platform such as but not limited to the

Niagara™ platform available from Honeywell International.
At block 138, the graphical images from the HVAC 1mage
gallery are dragged and dropped onto an Easy Binding editor
page. In some instances, the Easy Binding editor page may
be built on top of the px editor provided by the Niagara™
platform.

At block 140, the applicable control points may be
dragged and dropped onto the applicable HVAC i1mages
shown 1n a Binding Wizard. In some cases, the Binding
Wizard may represent an example of the Editor Page 28 as
shown 1n FIG. 1. At block 142, the binded px page 1s saved.
As an example, this may be AHU graphics with all compo-
nents of the AHU bound with their respective control points.
The portion of the method 130 shown 1n blocks 132 through
142 may be considered as being the Easy Binding portion.

The use of templates start at block 144 and continue
through the rest of the method 130. At block 144, a saved
binded px page referenced at block 142 may be saved 1n a
template creation wizard. At block 146, the template cre-
ation wizard (which may also utilize the Editor Page 28) will
store the input file as a template 1n a user-defined template
library. At block 148, the template 1s ready to be used, and
can be dragged and dropped onto the px editor provided by
the Niagara™ platform. At block 150, the template may
invoke a specialty design templating engine on the
Niagara™ platform 1n order to search for all building
components in the building management system with
matching points. At block 152, this results in providing users
with all of the relevant equipment for a selection. For
example, 1f the template pertains to an AHU, all other AHUSs
with matching points will be available for selection. The
user then selects the appropriate equipment (e.g. building
components) at block 154. If, for example the user selects
AHU4, then all of the components in the AHU template may
be dlsplayed and will bind to the control points for AHUA4.
During operation, and in one example, a live feed for three
different points (1.e., value, override and alarm) will be
displayed on an operator console. The method 130 termi-
nates at an END block 156.

FIG. 8 1s a graphical representation 160 of possible
arrangements between templates in a system. The end to end
worktlow of creating a graphical template and performing,
automated binding based on Al (artificial intelligence) may
be automated. In the example show, the graphical represen-
tation 160 1includes a Site 1 Building 1 section 162. It can be
seen that Site 1 Building 1 includes an icon 162a represent-
ing a {irst tloor, an 1con 1625 representing a second floor and
an 1con 162¢ representing a third floor. This may be con-
sidered as being a complex object template. The Floor
Template 164 includes 1cons 164a and 1645 that represent
different rooms on the first floor as well as 1cons 164¢ and
164d that represent different AHUSs located on the first floor.
This can be considered as another example of a complex
object template as 1t references both location and equipment.
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The graphical representation 160 includes an AHU Tem-
plate 166 and a Room Template 168. The AHU template 166

includes an icon 166a representing an AHU and an icon
1666 representing other equipment. The Room Template
168 includes an 1con 168a representing a Variable Air
Volume (VAV) box, an 1con 1685 representing lighting and
an 1con 168c¢ representing other equipment. The AHU tem-
plate 166 and the Room Template 168 also represent com-
plex object templates. The graphical representation 160 also

includes a set 170 of simple object templates, including a
VAV Template 170a, a Lighting Template 1705, an Other

Template 170¢, an AHU Template 1704 and a Template X
170e.

FIG. 9 schematically illustrates creating a palette builder
for building out a Widget library. A section 180 provides an
example of creating folders 1n the palette. In this particular
example, folders are created using folder names FOLDER

xxxX. To illustrate, the section 180 includes folders named
Folder Coils, Folder Duct, Folder Fans and Folder Filters. It
will be appreciated that these names are 1llustrative only. A
section 182 provides an example of the folder names used to
create widgets. As shown, the folders used to create widgets
may have a WIDGET-_xxxx naming convention. The sec-
tion 184 provides an example of handling the graphical
images that may be used for a particular widget. As shown
in section 184, there may be an ALARM graphic, a
MANUAL graphic, an OFF graphic and an ON graphic. If
a folder named ALARM exists, the widget will use this
image (not illustrated) when the alarm state 1s true. If a
folder named MANUAL exists, the widget will use this
image (not 1illustrated) when the manual override 1s 1n
operation. If any folders do not exist, the widget may use a
default alarm and manual 1image overlay. An OFF graphic
184a and an ON graphic 18456 are illustrated. The graphics
may be 1 .bmp format, .png format or .svg format. Ani-
mated files may be used (e.g. animating a fan rotating for a
fan ON state). Section 186 shows what happens when the
files are 1n the right folder/file structure to be able to run the
palette creator tool m IQVISION in order to create the
palette.

FIG. 10 1s a screen capture of an illustrative Editor Page
190. The Editor Page 190 includes a working space 192, a
navigational tree 194 and filter point types 196. The navi-
gational tree 194 may be used to help a user find points 1n
the building management system. The filter point types 196
may be used to reduce the number of points shown. As seen,
a user has dragged and dropped a graphical image 198 onto
the working space 192 of the Editor page 190. The graphical
image 198 includes a number of icons 200 showing current
status of the HVAC equipment represented by the graphical
image 198. The Editor Page 190 includes tools section 202
and a toolbar 204 that may each be used by the user. As
shown 1n the toolbar 204, Value, Alarm and Override slots
are not yet bound, as seen at 206a, 20656 and 206¢, respec-
tively.

FIG. 11 1s a screen capture of the illustrative Editor Page
190 after a user has selected, dragged and dropped points
onto the graphical image 198 of FIG. 10. In FIG. 11, the
Editor Page 190 includes a popup window 208 that allows
the user to specily which binding they wish to add for the
equipment represented by the graphical image 198.

FIG. 12 1s a screen capture of the 1llustrative Editor Page
190. In FIG. 12, 1t can be seen that the toolbar 204 includes
icons 209 that may be used to specity the relative position
that a label 1s to be displayed. Icons 210 may be used to

control alarms and override images. The 1cons 206am, 2065,
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206¢ can be seen as indicating the Value, Alarm and Over-
ride slots have now been bound.

FIG. 13 1s a screen capture providing a three-dimensional
graphical representation 220 of an illustrative air handling
system. It can be seen that some of the equipment included
in the three-dimensional graphical representation 220,
including several blowers and filters, have been at least
partially configured. Selecting a tools 1con may cause a
pull-down menu 230, as seen 1n FIG. 14, to be displayed. It
can be seen that the pull-down menu 230 includes several
options, one of which 1s an Easy Templating menu 232.
Selecting the Fasy Templating menu 232 causes a screen
234 to be displayed, as shown 1n FIG. 15. The screen 234
allows a graphic template object to be created.

FIG. 16 1s a screen capture of a screen 240 that may be
displayed when using graphic template objects. The screen
240 includes a search option 242 that allows the user to
search for particular graphic template objects. Once a selec-
tion has been made, the resources needed will be copied over
to the runmng station, as shown i FIG. 17. FIG. 17 1s
similar to FIG. 13 1n showing the three-dimensional graphi-
cal representation 220 of the illustrative air handling system,
but includes a popup 244 that includes the necessary infor-
mation for configuring the equipment.

FIG. 18 15 a pull-down menu 250 that may be accessed by
clicking on a particular piece of equipment 252. The pull-
down menu 250 includes a number of menu 1tems, including
a Make Template menu 254. Selecting the Make Template
menu 254 causes display of a screen 260 as shown 1n FIG.
19. The screen 260 allows the user to enter a variety of
details for the template, including its name and other 1tems.
The created template 270 1s shown for example 1n FIG. 20.

As seen 1 FIG. 21, nght clicking on a particular template
272 causes a pull-down menu 274 to appear. The pull-down
menu 274 includes a variety of menu items, including an
Export Config option 276. Sclecting the Export Config
option 276 causes a screen 280 to be displayed, as seen 1n
FIG. 22. The screen 280 1ncludes a section 282 that allows
a user to name an excel template file. F1G. 23 shows a screen
290 that shows the data included 1n the excel template file.

FIG. 24 shows a screen 300 pertaining to bulk deployment
of equipment templates. The screen 300 can be reached by
going to Template Service and clicking on “Bulk Deploy
from Excel” option, then the modified excel file and open.

Having thus described several 1llustrative embodiments of
the present disclosure, those of skill in the art will readily
appreciate that yet other embodiments may be made and
used within the scope of the claims hereto attached. It wall
be understood, however, that this disclosure 1s, 1n many
respects, only illustrative. Changes may be made 1n details,
particularly 1n matters of shape, size, arrangement of parts,
and exclusion and order of steps, without exceeding the
scope of the disclosure. The disclosure’s scope 1s, of course,
defined 1n the language i which the appended claims are
expressed.

What 1s claimed 1s:

1. A method of configuring a building management sys-
tem for operation, the building management system 1nclud-
ing a plurality of building system components, the method
comprising;

accessing a widget library, the widget library comprising

a plurality of individual graphical images that each
graphically represent operation of one or more building
system components;

dragging and dropping one or more individual 1images

from the widget library onto an editor page;
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dragging and dropping one or more points of the one or
more building system components onto each of one or
more of the mndividual graphical images on the editor
page,

in response to dragging and dropping the one or more

points onto each of one or more of the individual
graphical 1mages on the editor page, automatically
binding the one or more points with the respective
individual graphical image, wherein the respective
individual graphical image 1s configured to reference a
current value or current state of one or more of the
bound points and visually display an indication of the
current value or current state;

saving the individual graphical images along with the

binding with their respective one or more points as a
template, wherein the binding with each of their respec-
tive one or more points 1s represented as a relative
address:

performing a search of the building management system

to find one or more building system components that
match with the points bound 1n the template;
displaying one or more of the building system compo-
nents that match with the points bound in the template;
recerving a selection of a selected one of the one or more
building system components that match with the points
bound 1n the template;
instantiating the template;
updating the relative address of the bindings in the
instantiated template to bind to the selected one of the
one or more building system components; and

displaying the one or more 1individual graphical images of
the instantiated template along with current values for
the one or more points bound to the selected one of the
one or more building system components.

2. The method of claim 1, further comprising:

operating the building management system; and

displaying the one or more individual graphical images

associated with the instantiated template along with
current values for the one or more points bound to the
one or more individual graphical images associated
with the mstantiated template.

3. The method of claim 1, wherein the widget library
comprises a plurality of point status images each corre-
sponding to a different state of a point.

4. The method of claim 3, wherein the plurality of point
status 1mages are bound to one or more of the points, and
wherein a corresponding one of the point status 1mages 1s
displayed according to a current state of the respective point.

5. The method of claim 3, wherein the plurality of point
status 1mages comprises one or more of an ON status 1mage,
an OFF status image, a MANUAL OVERRIDE status image
and an ALARM state image.

6. The method of claim 1, wherein the plurality of
individual graphical images comprise a graphical image that
represents an Air Handling Unit (AHU) that includes one or
more of a chiller, a heating coil, a cooling coil and a
temperature sensor, and wherein dragging and dropping the
graphical image that represents the AHU from the widget
library onto an editor page causes one or more points
associated with an AHU to be available for dragging and
dropping.

7. The method of claim 6, wherein the graphical image
that represents an Air Handling Unit (AHU) includes two or
more different graphical images each representing a diflerent
function of the AHU, the method comprising:
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dragging and dropping one or more points onto each of
the two or more different graphical images representing,
a diferent function of the AHU on the editor page;
in response to dragging and dropping one or more
points onto each of the two or more diflerent graphi-
cal 1mages representing a different function of the
AHU on the editor page, automatically binding the
one or more points with the respective ones of the
two or more different graphical images representing
a different function of the AHU.

8. The method of claim 7, wherein one of the two or more
different graphical images represents a cooling function of
the AHU.

9. The method of claim 7, wherein one of the two or more
different graphical images represents a heating function of
the AHU.

10. The method of claim 7, wherein one of the two or

more different graphical images represents a fan function of
the AHU.
11. A non-transitory, computer-readable storage medium
having stored thereon instructions that when executed by
one or more processors causes the one or more processors to:
allow a user access to a widget library, the widget library
comprising a plurality of individual graphical images
that each represent operation of one or more building
system components of a building management system:;

allow a user to drag and drop one or more 1ndividual
graphical images from the widget library onto an editor
page;

allow a user to drag and drop one or more points of the

one or more building system components onto each of
one or more of the individual graphical images on the
editor page, wherein the one or more points for one or
more ol the building system components report a
current state or current status of the respective building
system component;

automatically bind the one or more points with the

respective individual graphical image 1n response to a
user dragging and dropping the one or more points onto
cach of one or more of the individual graphical images
on the editor page;

save the individual graphical images along with the

binding with their respective one or more points as a
template, wherein the binding with each of their respec-
tive one or more points 1s represented as a relative
address:

perform a search of the building management system to

find one or more building system components that
match with the points bound 1n the template;
display one or more of the building system components
that match with the points bound 1n the template;

receive a selection of a selected one of the one or more
building system components that match with the points
bound 1n the template;

instantiate the template;

update the relative address of the bindings in the instan-

tiated template to bind to the selected one of the one or
more building system components; and

display the one or more individual graphical images of the

instantiated template along with current values for the
one or more points bound to the selected one of the one
or more building system components.

12. The non-transitory, computer-readable storage
medium of claim 11, wherein the instructions further cause
the one or more processors to:

operate the building management system; and

10

15

20

25

30

35

40

45

50

55

60

65

14

display the one or more individual graphical images
associated with the mstantiated template along with the
current state or current status for the respective one or
more points bound to the one or more individual
graphical 1mages associated with the instantiated tem-
plate.
13. The non-transitory, computer-readable storage
medium of claim 11, wherein the widget library comprises
a plurality of point status 1mages each corresponding to a
different state or status reported by a bound point.
14. The non-transitory, computer-readable storage
medium of claim 13, wherein the plurality of point status
images are bound to one or more of the points, and wherein
a corresponding one of the point status 1images 1s displayed
according to a current state or current status of the respective
point.
15. A non-transitory, computer-readable storage medium
having stored thereon instructions that when executed by
One Or more processors causes the one or more processors to:
allow a user access to a widget library, the widget library
comprising a plurality of individual graphical images
that each represent operation of one or more building
system components of a building management system:;

allow a user to drag and drop one or more individual
graphical images from the widget library onto an editor
page,
allow a user to drag and drop one or more points of the
one or more building system components onto each of
one or more of the imdividual graphical images on the
editor page, wherein the one or more points for one or
more of the building system components correspond to
one or more of a valve position, a filter status, a fan
status, an alarm status and a sensed value;

automatically bind the one or more points with the
respective individual graphical image 1n response to a
user dragging and dropping the one or more points onto
cach of one or more of the individual graphical images
on the editor page;

save the individual graphical images along with the

binding with their respective one or more points as a
template, wherein the binding with each of their respec-
tive one or more points 1s represented as a relative
address:

perform a search of the building management system to

find one or more building system components that
match with the points bound in the template;
display one or more of the building system components
that match with the points bound 1n the template;

recerve a selection of a selected one of the one or more
building system components that match with the points
bound 1n the template;

instantiate the template;

update the relative address of the bindings in the instan-

tiated template to bind to the selected one of the one or
more building system components; and

display the one or more individual graphical images of the

instantiated template along with current values for the
one or more points bound to the selected one of the one
or more building system components.

16. The non-transitory, computer-readable storage
medium of claim 15, wherein the instructions further cause
the one or more processors to:

operate the building management system; and

display the one or more individual graphical images

associated with the mstantiated template along with the
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respective one or more points bound to the one or more
individual graphical images associated with the instan-
tiated template.

16
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